Polycyclic aromatic hydrocarbons (PAHs) have received a considerable research interest due to their toxic and carcinogenic effects [1] . Therefore, it is important to remove these compounds before their emission into the ambient air. Nowadays, nonthermal plasma is considered as an emerging technology to remove volatile organic compound (VOC) emissions and other industrial exhausts. The main feature of nonthermal plasma is the generation of reactive species such as O, O3, and OH, which are capable of decomposing organic pollutants at the atmospheric pressure and temperature. In a previous work [2], we developed a new plasma reactor based on surface dielectric barrier discharge (SDBD). The performance of this reactor has been tested for the decomposition of naphthalene at different initial concentrations of naphthalene and different flow rate. Herein, we systematically explore the influences of the operating conditions, in terms of the oxygen content, the relative humidity, the applied voltage and the frequency on the decomposition of naphthalene. Naphthalene, a two-ring compound, was chosen as a model pollutant because it is the most abundant PAH in urban air, where its concentration is often greater than those of all other PAHs combined [3] . The main results of this study showed that the decomposition efficiency decreases with the increase of the oxygen content reaching a minimum value at a small content of oxygen and relatively high input power, and then increases at higher oxygen content. In addition, it is found that there is an optimum level of the humidity for the decomposition of the naphthalene in the SDBD, and this value depends on the gas composition. Furthermore, the decomposition efficiency is increased with increasing the applied voltage and frequency due to the increase in the power; which leads to an increase in the reactive species in the reactor with a subsequent increase the decomposition efficiency. The effects of the operating conditions on the characteristics of the SDBD, including the current-voltage waveform, and the power consumed is presented in this work. 
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